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2022 8th Grade Class Investigation of the Hemlock Woolly Adelgid in
Epping, NH.
Hannah M

Introduction:
Hemlock woolly adelgid is an insect that originates from East Asia according to
a study done by the Department of Environmental Conservation. The invasive species
can be found in North American forests. An invasive species is a non-native species
that harms the environment and the economy. Invasive species can cause a decline in
food and shelter sources, they also can destroy habitats. HWA is a serious problem. It
slowly kills hemlock trees and quickly spreads. Millions of HWA can be on hemlock
trees. The HWA is asexual, which means it can reproduce by itself. HWA suction the
twigs and disrupts the nutrients going to the tree which kills them. This investigation
that we have launched is going to help answer the following questions presented by
the Gulf of Maine Research Institute, “Where is hemlock woolly adelgid now, and where
might it spread next? Is climate change affecting how hemlock woolly adelgid
spreads?” Lindsey Lapointe's 8th grade science class of 2021-2022 attempted to answer
these questions using the data collected on hemlock trees as well as temperature
data in Epping, NH. Our data assisted GMRI in answering these questions by focusing
on the more local question of: “Is the invasive hemlock woolly adelgid severely
affecting the area around Epping, New Hampshire?” In order to answer these
questions, we sampled hemlock trees in Epping, NH - behind Epping Middle High
School. In addition, temperature data from Rockingham Country was gathered from
NOAA National Center for Environmental Information to study the possible effect on
the invasive pest.

Methods:
On April 20, 21, 22, and May 3, 2022, Lindsey Lapointe’s 8th-grade science class
surveyed hemlock trees for HWA behind Epping Middle High School in Epping, NH. In
order to correctly run the investigation, we followed a protocol by the Gulf of Maine
Research Institute (Gulf of Maine Research Institute) . Before we went outside to survey,
students had to take a google form test and pass with at least a 7/10 to make sure
trees wouldn’t be incorrectly surveyed. The first step was to find a hemlock tree, next
make sure it was a hemlock tree by having a peer verify it. Next, we took four photos
including: the bark, the whole tree, the petiole, and the branch. We marked the tree
with a blue ribbon to show that it was surveyed. Next, each group looked for the HWA.
It should look like white fuzzy balls around a millimeter. We made sure to look at 10
different branches that are at least a meter long each. If we were unable to reach or
examine certain branches, we made sure it was written down.
In total 30 trees were sampled over the span of 4 days.

Figure 1: This image shows the branch infestation. Without the photo there would be
no proof of the invaded hemlock tree.

Figure 2: This image provides the
proof that there is a specific needle
attachment that makes it a hemlock
tree. It also provides the showing of
the two white lines on the underside of
the needle. This helps verify what tree
it is.

Results:

Figure 3: This image shows the trendline of minimum temperature in Rockingham
County over a span of 126 years. The red line shows how the temperature is slowly

increasing overtime. This data was retrieved from NOAA National Center for
Environmental Information (NOAA).

Figure 4: This is the data collected at Site 1 at
the pond behind the schools in Epping, NH.
This data shows that 14/15 trees sampled were
infested with HWA.

Figure 5: This is the data collected on the ropes
course at Epping Middle High School in Epping,
NH. 15/15 trees were infested with HWA.

Conclusion:
Hemlock woolly adelgid in Epping, NH. The infestation is a severe infestation.
The infestation is severe because 96.67% of the sampled hemlock trees were infested.
At Site 2, 100% of the trees were infested and at Site 1 93.33% were infested. This means
for every 10 trees 9.6 of them will be infested on average. A mild case would have
smaller numbers like 3/10, but because almost 100% of the trees were infested it is
severe.
Winter temperatures are probably affecting the spread of HWA. According to U.S.
Department of Agriculture, “Hemlock woolly adelgid (HWA)... may die by -20°C (-4°F), but
more cold-tolerant individuals will allow populations to persist.” (USDA). This shows
that colder temperatures can kill the HWA, but there is a problem. As you can see in
figure 3, the minimum winter temperature is increasing. Without cold winters, HWA will
continue to thrive and spread.

The study does have some limitations and errors. For example, when surveying
for HWA the data may not be 100% accurate if students were unable to test branches
because of height limitations. When surveying the HWA not as professional there is a
bigger chance of making inaccurate reportings which affects the data greatly. The
time a tree is sampled can also affect it- if surveyed in the winter it may be a lot less
than it was a previous month.
I suggest that schools continue to collect data and monitor the progress of HWA
in Epping, NH. Having more schools contribute more data about HWA to the GMRI
Ecosystem Investigation Network, GMRI scientists could continue to use citizen
scientists to answer “where might it spread next?”
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